Preparation of GM1 ganglioside molecular species having homogeneous fatty acid and long chain base moieties.
A new procedure is described for preparing the molecular species of GM1 ganglioside that carry a single fatty acid (myristic (C14:0), stearic (C18:0), arachidic (C20:0) or lignoceric (C24:0) acid) and a single long chain base (C18 or C20 sphingosine, C18 or C20 sphinganine, each of them in natural 3D(+)erythro or unnatural 3L(-)threo form). The procedure consisted of the following steps: a) alkaline hydrolysis of GM1 ganglioside in the presence of tetramethylammonium hydroxide, which produces de-N-acylation of the ceramide and de-N-acetylation of the sialic acid residue; b) specific re-N-acylation at the long chain base amino group with a new fatty acid (myristic, stearic, arachidic, or lignoceric) in the presence of 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride; and c) final re-N-acetylation at the level of the sialic acid residue. GM1 ganglioside molecular species, completely homogeneous in the ceramide portion, were prepared by reversed phase high performance liquid chromatography. The GM1 ganglioside molecular species were analyzed for saccharide, fatty acid, and long chain base composition by chemical and spectrometric analyses. Using a combination of the two procedures, 32 different molecular species of GM1 ganglioside, over 99% homogeneous, have been prepared.